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(54) TANDEM TYPE METAL CARRIER, METHOD AND APPARATUS FOR MAKING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tandem type 
metal carrier which can be made relatively simply and 
has good productivity, temperature increase properties, 
and durability, and method for making it. 
SOLUTION: A tandem type metal carrier is produced by 
a process in which honeycomb bodies 10 in which the 
diameters which are formed by a method in which plane 
metal foil and corrugated foil, which was prepared by 
machining the plane metal foil, are laid to overlap each 
other and wound up are equal and the axial length is 
short (hereafter called short-long honeycomb bodies) 
are arranged separately in series in the axial direction, 
and the honeycomb bodies 10 are fixed by covering 
bodies made of wide plane foil or corrugated foil wound 
up at least twice on the outermost circumferences of 
the honeycomb bodies 10. The carrier is set in an outer 
cylinder, and a non-expandable fiber mat 12 is placed 
between the covering body and the cylinder. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A diameter which wound in piles metal flat foils and a wave foil which processed 
this into a waveform, and formed it is equal, And open an interval and honeycomb body 
(henceforth short long honeycomb body) plurality with short shaft-orientations length is 
arranged in series to shaft orientations, Fix two or more of these short long honeycomb 
bodies that carried out series by a covering body which consists of a double-width flat foil or 
a wave foil made into that outermost periphery two or more rolls, and insert a tandem-die 
metal honeycomb object of this integral type in an outer case, and between a covering body 
and an outer case, A tandem-die metal carrier making a non-expanding textiles mat 
intervene. 

[Claim 2]The tandem-die metal carrier according to claim 1 which constitutes the shaft- 
orientations length of the latest entering-exhaust gas side short long honeycomb body for a 
long time on the whole among short long honeycomb bodies arranged to a tandem, and is 
characterized by things. 

[Claim 3]Two or more short long honeycomb bodies which are wound around the rolling-up 
axis of rotation which consists of two pieces of a rate, and are formed mount the 1st spacer 
on a position which maintains a predetermined interval, enabling free predetermined 
number attachment and detachment, And a manufacturing installation of a tandem-die 
metal carrier which installs a side press in an end face position of a short long honeycomb 
body arranged to the entering [ to exhaust gas ], and appearance side, and is characterized 
by things. 

[Claim 4]Make a tip of a flat foil and a wave foil which plural lines which kept a 
predetermined interval made put on the axis of rotation which consists of two pieces of a 
rate mutually bite, and it pinches, Mount on the rolling-up axis of rotation the 1st spacer of a 
byway which predetermined carries out number-of-turns winding of each flat foil and the 
wave foil in piles, forms an initial volume object, and is filled with each interval of these first 
stage volume object, enabling free attachment and detachment, and. Until it carries out the 
press clamp of the initial volume object end face of a tip and the last end with the 1st side 
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press of a byway and becomes a target path about a flat foil and a wave foil succeedingly, 
Make it wind spirally, applying tension to a flat foil, and it forms and ranks second to a 
minor-axis honeycomb body of a predetermined path, Mount or install [ substitution ] free 
attachment and detachment of the 2nd spacer of a major diameter on the 1st spacer, and. 
Mount or install [ substitution ] free attachment and detachment of the 2nd side press of a 
major diameter on the 1st side press, and the side press of each honeycomb body is 
carried out, After arranging the honeycomb body end face, releasing said side press and 
removing the 1st and 2nd spacer, After making the edge of a flat foil and a wave foil of each 
honeycomb body periphery fix, fixing two or more roll winding and its edge for a short long 
honeycomb body periphery of an equal diameter arranged to two or more series by a broad 
flat foil or a wave foil and forming a covering body, A manufacturing method of a tandem- 
die metal carrier removing the 1st side press and the rolling-up axis of rotation. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln the catalytic converter used for purification of engine exhaust gas, 
such as a car, this invention relates to the tandem-die metal carrier which has arranged the 
honeycomb body which supports a catalyst in the shape of a tandem, its manufacturing 
installation, and its manufacturing method. 
[0002] 

[Description of the Prior Art]Conventionally, a metal carrier is made cover lamination for the 
wave foil which carried out wave attachment processing of a heat-resistant metal flat foil 
and this flat foil, and cover a heat-resistant mat for the metal honeycomb object which was 
wound spirally and formed on a periphery, or not to cover, is inserted in the outer cases of 
heat-resistant metal, carries out diametral shrinkage machining of the outer case as 
occasion demands, and is manufactured. The common-wave foil and honeycomb body, 
and outer case of this honeycomb body are joined by methods, such as a filter medium or 
diffusion treatment, and wash coating and catalyst support are performed further. 
[0003]When using the metal carrier which consists of such one honeycomb body for a 
waste gas system, the temperature up of a honeycomb body does not fully accomplish at 
the time of engine start, but the case where activation of a catalyst is overdue arises. 
Namely, in this seed honeycomb body, since calorific capacity is high, in the central part 
where an exhaust gas flow rate becomes [ many ] and temperature becomes high, and its 
neighborhood, temperature up is performed early and also activates activity of a catalyst in 
connection with it, but. When it becomes close to the peripheral part of a honeycomb body, 
the heating rate of a honeycomb body may be slow, therefore a catalysis cannot fully be 
demonstrated, but raw gas may pass as it is. 

[0004]lt is good to divide a honeycomb body into small calorific capacity, or to make 
emission into a turbulent flow, in order to solve such a problem, and the metal carrier of the 
tandem die which provides a gap and arranges in series the small calorific capacity 
honeycomb body divided in order to realize this is proposed. 
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[0005]For example, single type metal carrier a which built the metal honeycomb object 1a 
into the tubed outer case 2a as shown in drawing 5 f The gap 3 is held for single type metal 
carrier b which built the metal honeycomb object 1b into tubed outer case 2b between 
honeycomb body 1a-1b, each outer case end is carried out junction 4 by welding or other 
means, and the metal carrier of a tandem die is constituted. Not only two pieces but the 
method which does not join outer cases directly but is joined using a sleeve can adopt a 
tandem-die metal carrier like a graphic display (refer to JP,6-254409,A and JP,6-288232,A). 
However, this carrier has the problem that productivity is low, in order to manufacture 
separately two or more single type metal carriers, respectively and to join each. Since the 
honeycomb has joined to the outer case directly, there is a cooling loss (radiation loss), the 
temperature gradient between that purification performance is inferior and an outer case- 
honeycomb occurs, and there is also a problem that endurance is inferior. 
[0006]As shown in drawing 6 , the metal honeycomb objects 1c and 1d of a couple in the 
outer case 2c. The gap 3 is provided and inserted in between the honeycomb body 1c and 
1d, and the metal carrier of the tandem die which carries out low junction and forms the 
outer case 2c and the honeycomb bodies 1c and 1d by the entrance side of 1 d of 
honeycomb bodies of the downstream is indicated by JP, 5-1 95763, A. The process whose 
diameter is reduced after this tandem-die metal carrier's also manufacturing each 
honeycomb body separately, pressing each honeycomb body fit in an outer case or putting 
into an outer case is taken, and there is a problem in productivity. There is also a problem 
in which the same purification performance and endurance as the above are inferior. 
[0007]As furthermore shown in drawing 7 , join the metal honeycomb object 1f of the 
downstream to the outer case 2d, and. JP, 5-8331 5,U and JP, 5-8331 6, U are shown the 
metal carrier of the tandem die which makes the retainer 5 joined to the outer case 2d so 
that it might have the gap 3 support the metal honeycomb object 1e of the upstream, and 
constitutes it. Besides having the same manufacturing technical problem as drawing 6 
which also mentioned above this tandem-die metal carrier, the joining process of a retainer 
is needed and a manufacturing process is still more complicated. Even if the problem of the 
purification performance and endurance which described the carrier of the upstream above 
is solvable, the carrier of the downstream has the same problem. Therefore, the tandem-die 
metal carrier compatible in productivity, endurance, and purification performance did not 
result in utilization. 
[0008] 

[Problem(s) to be Solved by the InventionjThis invention solves the above-mentioned 
conventional problem. The purpose is excellent in the productivity which can be 
manufactured comparatively simply, and it is providing the tandem-die metal carrier which 
has the outstanding heating characteristic and endurance, its manufacturing installation, 
and its manufacturing method. 



[0009] 
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[Means for Solving the Problem]To achieve the above objects, this invention makes the 
following composition a gist. 

(1) A diameter which wound in piles metal flat foils and a wave foil which processed this 
into a waveform, and formed it is equal, And open an interval and honeycomb body 
(henceforth short long honeycomb body) plurality with short shaft-orientations length is 
arranged in series to shaft orientations, Fix two or more of these short long honeycomb 
bodies that carried out series by a covering body which consists of a double-width flat foil or 
a wave foil made into that outermost periphery two or more rolls, and insert a tandem-die 
metal honeycomb object of this integral type in an outer case, and between a covering body 
and an outer case, A tandem-die metal carrier making a non-expanding textiles mat 
intervene. 

[0010](2) The above (1) which constitutes the shaft-orientations length of the latest 
entering-exhaust gas side short long honeycomb body for a long time on the whole among 
short long honeycomb bodies arranged to a tandem, and is characterized by things 
Tandem-die metal carrier of a statement. 

(3) Two or more short long honeycomb bodies which are wound around the rolling-up axis 
of rotation which consists of two pieces of a rate, and are formed mount the 1st spacer on a 
position which maintains a predetermined interval, enabling free predetermined number 
attachment and detachment, And a manufacturing installation of a tandem-die metal carrier 
which installs a side press in an end face position of a short long honeycomb body 
arranged to the entering [ to exhaust gas ], and appearance side, and is characterized by 
things. 

[001 1](4) Make a tip of a flat foil and a wave foil which plural lines which kept a 
predetermined interval made put on the axis of rotation which consists of two pieces of a 
rate mutually bite, and it pinches, Mount on the rolling-up axis of rotation the 1st spacer of a 
byway which predetermined carries out number-of-turns winding of each flat foil and the 
wave foil in piles, forms an initial volume object, and is filled with each interval of these first 
stage volume object, enabling free attachment and detachment, and. Until it carries out the 
press clamp of the initial volume object end face of a tip and the last end with the 1st side 
press of a byway and becomes a target path about a flat foil and a wave foil succeedingly, 
Make it wind spirally, applying tension to a flat foil, and it forms and ranks second to a 
minor-axis honeycomb body of a predetermined path, Mount or install [ substitution ] free 
attachment and detachment of the 2nd spacer of a major diameter on the 1st spacer, and. 
Mount or install [ substitution ] free attachment and detachment of the 2nd side press of a 
major diameter on the 1st side press, and the side press of each honeycomb body is 
carried out, After arranging the honeycomb body end face, releasing the 2nd side press 
and removing the 1st and 2nd spacer, After making the edge of a flat foil and a wave foil of 
each honeycomb body periphery fix, fixing two or more roll winding and its edge for a short 
long honeycomb body periphery of an equal diameter arranged to two or more series by a 
broad flat foil or a wave foil and forming a covering body, A manufacturing method of a 
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tandem-die metal carrier removing the 1st side press and the rolling-up axis of rotation. 
[0012] 

[A mode of implementation of an invention] This invention is explained in detail based on 
figures below. Drawing 1 shows an example of basic constitution of a metal carrier which 
consists of a tandem honeycomb body of this invention. Namely, wind spirally in piles the 
small metal flat foils which have a heatproof and corrosion resistance, and a wave foil 
which processed this flat foil wavelike, and the honeycomb body 10 with the small length of 
shaft orientations (in this invention, it is called an expedient top) is formed, In series, form 
the gap s between each honeycomb body, and the honeycomb body plurality 10a, 10b-10n 
of this equal diameter is arranged, By covering a periphery of each honeycomb body 10 
with the covering body 1 1 which winds a broad flat foil of one sheet, or several [ 1 thru/or ] 
wave foils, and forms them, and fixing, an integral-type tandem metal honeycomb object is 
used. 

[0013]Although shaft-orientations length L in particular of the short long honeycomb body 
10 does not limit, since a temperature change of temperature up and a temperature fall 
becomes intense, the honeycomb body 10a which what is necessary is just to decide 
suitably in consideration of the number of honeycomb bodies to arrange, and is arranged 
especially to an entering-exhaust gas side has remarkable degradation of a catalyst 
supported by carrier. Therefore, it is preferred to choose a size (capacity, i.e., length) which 
does not cause catalyst de-activation in particular. Although the length of the gap s is also 
determined suitably, since it is ineffective if not much narrow, not less than 5-mm the thing 
set to about less than 25 mm is preferred. Since a honeycomb body shortens shaft- 
orientations length and is insulated with a non-expanding mat, bring forward heat transfer 
which calorific capacity can be made small and can be set radially, and. Since a gas stream 
of rectification which came out of a honeycomb body turns into abouchement, temperature 
averaging is carried out in a gap s portion provided between honeycomb bodies, it flows 
into the following honeycomb body and this is heated uniform, can equalize initial heating at 
the time of engine start at an early stage especially, and. Since a temperature gradient is 
not made in a honeycomb, the endurance of a honeycomb body improves. 
[0014] Drawing 2 is what shows a section in the state where the integral-type tandem 
honeycomb body 10 shown in drawing 1 w as included in a casing, It covers with a mat 
which becomes a periphery of the honeycomb body 10 from ceramic fiber, such as the non- 
expanding textiles mat 12, for example, alumina etc., It carries out whether the diameter of 
a casing which inserted namely, pressed this fit in a casing or the outer case 13 (henceforth 
a casing), or inserted a honeycomb body is reduced, and a honeycomb body is supported 
by proper planar pressure via a mat. The inside 14a and 14b of a figure is a reducer which 
joins one end to the casing 13 and connects the other end to an exhaust gas lead pipe of 
order. A flange (not shown) may be provided in order to connect with an exhaust gas lead 
pipe at the other end. 

[0015]The above-mentioned tandem honeycomb body 10 is manufactured by drawing 3 
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and a means shown in an example of 4. As shown in drawing 3 , the central rolling-up axis 
of rotation 15 is formed in the middle by the two pieces 15a and 15b of a rate which have a 
slit, An interval of length L of the short long honeycomb body 10 formed in pars intermedia 
of this axis of rotation is opened, Mounting immobilization of two or more (16a, 16b) 1st 
spacer 16 with length (width) which has 16 s of axial inserting grooves drilled from a 
periphery to the central part, and constitutes the interval s of a tandem honeycomb body is 
carried out, It has structure which can install the 1st side presses 17a and 17b in a both- 
ends position of a tandem honeycomb body, and can carry out the side clamp of the 
honeycomb body to it. 

[0016]Opening a predetermined interval, carrying out positioning guide (not shown) 
introduction, and making a slit of the axis of rotation 15 bite a tip of the flat foil 18 of plural 
lines, and the wave foil 19 first, in order to form the tandem honeycomb body 10. After 
mounting on the 1st spacer 16a and 16b between initial volume object 10a' which was 
made to rotate the axis of rotation 15, was rolled the first stage, was carried out (2-5 rolls), 
and was formed, 10b 1 , and 10c\ the side of initial volume object 10a 1 and 10c' is clamped 
and restrained with the 1st side presses 17a and 17b installed in both sides. As spirally 
shown in winding and drawing 4 , use the flat foil 18 and the wave foil 19 as the honeycomb 
bodies 10a, 10b, and 10c which reached a target path succeedingly, applying tension to a 
flat foil, and at this time. Insert and mount each 1st spacer and the 2nd spacer 20a and 20b 
of a major diameter which has 20 s of the 1st spacer insertion grooves. After forming the 
2nd side presses 21a and 21b which wrap the 1st side press entirely, carrying out a side 
press with this press and arranging the end face of each honeycomb body, the 2nd and 1st 
press and the 2nd and 1st spacer are removed. 

[0017]The Shache cut of a flat foil and the wave foil is carried out holding composition of a 
formed short long honeycomb body in this way, and the temporary stop of the trailer is 
carried out by spot welding etc. Subsequently, a double-width (it has the width which wraps 
each short long honeycomb body entirely) flat foil or a wave foil is introduced, After carrying 
out the temporary stop of the tip to a periphery of each honeycomb body by spot welding 
etc. and carrying out two or more roll (2-5 rolls) winding by non-tension, the Shache cut is 
carried out, the edge is joined to a winding periphery, the covering body 1 1 is formed, and it 
unites with each honeycomb body. By drawing out a split piece which constitutes the 
rolling-up axis of rotation 15 in the appropriate back, a metal carrier which has arranged a 
short long honeycomb body of an equal diameter to two or more tandems can be 
manufactured. 

[0018]The length of shaft orientations of each honeycomb body and an interval of a 

honeycomb body can be freely adjusted to the purpose size made profitably like, and 

should just also choose width of a spacer according to it. 

[0019] 

[Example] 

[Example 1] The integral-type tandem-die metal carrier which set a short long honeycomb 
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body 90 mm in diameter and 20 mm in length to 5 mm, and established the five crevices S 
between each short long honeycomb body for it continuously was produced. Common and 
the wave foil material which constitute a honeycomb body depended junction on diffusion 
bonding technique using the ferrite series stainless steel of 50 micrometers of ******. The 
thing of 6-mm thickness was used for the mat made to intervene between an outer case 
casing and a honeycomb body, it reduced the diameter of this with the outer case, and 
compressed it into 4 mm. As for the outer case casing, the diameter of a thing 105 mm in 
diameter was reduced by 101 mm. 

[0020][Example 2] The same integral-type metal carrier as Example 1 was manufactured. 
However, only the thickness of the flat foil of a honeycomb body and the wave foil was 30 
micrometers. 

[0021][Comparative example 1] The metal carrier of the conventional type which inserted a 
honeycomb body 90 mm in diameter and 120 mm in length in the outer case by 50- 
micrometer-thick foil material without using a mat material was manufactured. Junction of 
the honeycomb body was based on diffusion bonding technique. 
[0022][Comparative example 2] Others all manufactured the metal carrier by the same 
method as Example 1 using a long single type metal honeycomb object 90 mm in diameter, 
and 120 mm in length. 

[0023]The metal carrier manufactured according to each above-mentioned example and a 
comparative example was attached to the engine with a displacement of 3000 cc, and HC 
purifying performance (BAG1) was investigated. The heat-cold durability test in 900 ** of 
exhaust gas was carried out with the engine. A result is expressed to Table 1. 
[0024] 
[Table 1] 
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[0025] 

[Effect of the lnvention]As mentioned above, the tandem-die metal carrier of this invention 
which has arranged to series two or more short long honeycomb bodies which have desired 
size, The structure as a tandem die is very simple, and since each honeycomb body is 
unified, the nest to a casing also has the unnecessary work of positioning etc., And since 
each honeycomb body can be simultaneously manufactured at one process, productivity 
can manufacture very highly and cheaply, and. Since the above-mentioned honeycomb 
body is held on the non-expanding mat, there is no radiation loss and it excels in 
purification performance compared with other tandem-die metal carriers, and since there is 
no temperature gradient within a honeycomb body and it is equalized, it excels also in the 
endurance of a honeycomb body. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing an example of the tandem-die honeycomb body of 
this invention. 

[Drawing 2] The sectional view showing an example of the catalytic converter incorporating 
the tandem-die honeycomb body of this invention. 

[Drawing 3 ]lt is a figure explaining an example of the manufacturing method of this 
invention, and the outline of equipment, (b), and (c) of (a) are partial explanatory views. 
[Drawing 4] lt is a figure explaining an example of the manufacturing method of this 
invention advanced from drawing 3 , and (a) is an outline of equipment and (b) is a front 
view of a spacer. 

[Drawing 5] The manufacture explanatory view of the conventional metal carrier. 
[Drawing 6] The manufacture explanatory view of other conventional metal carriers. 
[Drawing 7] The explanatory view of another conventional metal carrier. 
[Description of Notations] 

10 : short long honeycomb body 

1 1 : covering body 

12 : inexpansible textiles mat 

13 : casing 

14 : reducer 

15 : axis of rotation 

16 : the 1st spacer 

16 s: Axial inserting grooves 

17 : the 1st side press 

17 s: Axial inserting grooves 

18 : flat foil 

19 : wave foil 

20 : the 2nd spacer 

20 s: The 1st spacer inserting grooves 
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21 : the 2nd side press 

21 s: The 1st side press inserting grooves 



[Translation done.] 
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[Drawing 51 
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